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Abstract of WO021 6673 

A novel electrochemical treating method such as 
elecrtoplating and an electrochemical reaction 
device therefor, which enables high-reaction, 
efficient electrochemical reaction, are 
environmentally friendly because they produce 
very little or no waste liquid such as an electrolyte 
solution and a cleaning liquid, and do not need to 
clean electrodes or the like with a cleaning liquid 
after the reaction. An electrochemical reaction is 
performed in a reaction vessel (6) containing a 
super-critical or sub-critical substance (5), an 
electrolyte (1) and, as needed, a surfactant (41), 
and the super-critical or sub-critical substance (5) 
is returned to a pre-critical condition after the 
reaction. 
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*LT, Cl(Z>H2(b)(&tfcJ|&T5«ft<b¥toJ5Jfc£m\ Htf 
I^^^^T0^®lc^fT$#Sc«i:lcJ:y,.S^#ttSa)!felM5^ 
aic«^b*fctt»4bLoo±flija)Jil=»»f *fc«>. Hi roHJfefl^^ 
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5 So 

CJH*«1) 

10 rjc^^iflfifej 

ttH— 3>$-;U 330g/l 
J&lb^y^U 80g/l 

50g/l 

^6;R^J 0. 45g/l 

15 pH 4. 3 

CD^ny^/KU"? — (PEO-PBO, ^• : ?a = 860-b-660g/'mol) 

20 5*»R»»fcnHfb«*a>(*WttSi/2fcU ;SJt50°c(323 

K), E*15MPa, «SSfSJS2A/dm-C10^MJgJ«$firofco 
8feJ$£*Lfco fifc&O), 500ml(7)7j<'e2[oI(7)fc<to'r-r^, Sl.*TJ3#fflfl> 
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SttM— ^y;U 330g/l 

ig-fb— 80g/i 

t^^I^ 50g/l 
lO &;R£lJ 0.458/1 
pH 4. 3 

^•LT, SajS50^ *ffiffift2A/dmT?10#MKJfc£fr3fco 
15 (JH*fli]2) 
-To 

20 *>7>itm-m 3o g /i 

Ca&i«£*>71/<fc-*-h';^A) 15g/l 
Mlg^MJOA 15g/l 
pH 1 2. 5 

(7)^P^^°'j-7-(PEO-PBO % #*l: = 860-b-660g/mol) 
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JE2J15MPa, ItgiEffiJEtSA/dmTflO^IBJJKIiS^ffofc. 
2) 

0> HB tt &. T O ii y T» fe & o 

*sTls it 1-W?JU 45g/l 
15 (jft«IS/T>^^-h»J^A) 15g/l 
ftBhhMJ^A 15g/l 
pH 12. 5 

*LT, ;£J£50°C, «jSSa?Jt5A/dm-eio^MSJS*ffofc 0 

(JM*#J3) 

25 ry v dp»iaflfcj 

MM 40g/l 
7k&te-*-M;^A 180g/l 
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pH 5. 1 

(PEO-PBO. #^l: = 860-b-660g/mol) 
K), JE*Jl5MPa, mMS5A/dmTn0#RI]J£J&£tTo;fco 

■&m\ti-\~WA isog/i 

pH 5. 1 

20 fLt, fflJSE50lC % «2ft»S5A/dm"CF10^MSf5Sffofe« 
(IM*0I]4) 

rflfcifcMmj 

200 g /i 
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mm. eog/i 

i&M 30mg/l 
pH 4. 5 

5 0^P^<77K'J-7— (PEO-PBO, $HF-* = 860-b-660g/mol)£ 

(JM*#J5) 
15 ^"To 

m%fc$& 2oo g /i 

o^p-z^tKut— (peo-pbo, ^^a^seo-b-eeog/moi)^ 

20 ±wmMmmm~mLxi. 5wt%anx.*:„ 

K) % E*15MPa, «aEafja2A/dm-C30^(BJJR(6:SfTofc 0 

*a>*s*. mmmm\z s m-^mit^m^mm^tzo 

25 (IM«]6) 
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»J>it 600g/l 
^PAi 50g/l 

(7)^P^^7KU"7 — (PEO-PBO, # ; ?g = 860-b-660g/mol)£ 

(JMWJ7) 

tttte^KJ^A 200g/l 
20 CD^Py^/K'J-? — (PEO-PBO, ^ : ?l: = 860-b-660g/mol) 

Mt**»«fc-»<btt*0fc»Jfc*1/2£U >EJ£50]g(323 
Kh E^15MP a> «SfEa?ft100A/dm-C20^|BIJR(6:*fiofco 
25 ^(DS^m, PStaaBI*+»|ZX^>^$tl, cf>»^fflS(7>Jl$^550A< 

(H&0IJ8) 
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»aici4sus304tt, mmwtmR%mi\ mn^mmm^n-D 

6. 5)$ffl0\fc o 

5 (7)^P^^/-K'J-7—(PEO-PBO % #^M = 860-b-660g/mol)£ 

KK E*j15MPa, «3!tffiJS20A/dm-C1 5» IBIS fit SfTofco 
(Jl<*0»9) 
15 "To 

ifciftffl 200g/l 

6o g /i 

30mg/l 
20 pH 4. 5 

CD^P^7K'J-7— (PEO-PBO, #*a = 8e0-b-660g/mol)£ 

*lx. &mm-ftmk-?%®M£Lx=-mit8tm&mi\ numztsif 
25 z>mMnmmk-Mitmm<o&im&.&i/2tLs sbse5ojs(323 

Kh JE^jISMPa, W9!ta?ffi20A/dm1?10^nilJE-(6*ffofco 
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tc ffi CO * i b Id Iff fcH J? $ li 4 0 a/ m -c fc o fc o 

5 rftgjftj 

25g/l 

tf^P^/KUV— (PEO-PBO, »^M = 860-b-660g/-mol)$ 
10 ±flB«»K»«fC»LT1. 5wt%JP7tfc 0 

«#»»«i-|ft^ft*a>tt:«fJt*l/2i:UfflJSEl00ia(378K), 
15 (JU*fl11) 

a^PA^^-hu^A io g /i 
20 o. smi/i 

ffiH 3ml/l 
#8* 1. 5ml/l 

O^P^tKUT— (PEO-PBO, #^g = 8 60-b-660g/mol)£ 
25 ±BB*#K»«(CJ*tL-C1. 5wt%JP?lfc 0 
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15MPaT?158>|B]JR(6;£fTofco 

-taxes, mwrnmiz, ^-^p/-hii^t^fc„ 
cm*#ii2) 

9L& 25g/l 

10 ^net>l 3g/i 

£S£»J(iG) 3mg/l 
pH 4. 5 

CD^Py^/K'jT— (PEO-PBO, ^ : ?-S = 860-b-660g/moi)$- 

m»H»Jfti-ift'fbtt*(Dftajt*1/2i:U Sfi90J£(363K), 
E*l5MPai?io^ra.jKf6:^ffofco 

20 J^^^^t. »&Hfc&«© + '£>ai«flilJ»*f*4/imT?fcofc. 
£ftTU&o 
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mw^mizLxi^o 

1XlH.LXi&®LtzJS7>®!&-]3k. KlMzmmCDnfflmmfolA, 15£ 
MLtzmMMmmm 16, 17*!:, PH7fc<fctf*;h.fciTG>^;£i8£ 
1 5 J&8Lfc!fc&fttt 1 9i:#BBS$*iTL^ 0 

ft*»/ s B»25~27i:3b<K«**n:i^o 

20 Cft&G>£S«25~27|Cli^ffirtB&»fc«16. 17, 19[CM®f-5 
U^— >/NV^54-567i)^^$tL, ^ffl^W#j§;S22-24^#®;S 

#»JSWi4, 15, l8^JSaSE^-y-ri>^o 
ltrfS^X^Hl3|*^^23§^L"Cy^ffi 6<D±S|JlZ^aiL, IS I s 2 
25 8|ZjEt67iO^29i:/^U^3036^}i$tLTL^. WBBffiH?K>^ , 29 
(*. — »^«*7*HrSE.*te»JI8-ett-»<btt*l2*-e<7>a[|?. 
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E7. 38MPafcl±01O. OMPaClJjnE nTiElCLTl/^o 

iHbj^fftl2£;£cZ>£&J l ji;SJg3l. 1°CJ^±|c*nfiaprtll^LT^§o 
10 HlIB ! &*i16~18l*#t32~34$^Lr^^®6(DTai|C®Ji 

U §£^32~34C:A;U;?35~37<!:, ^fflOii;S7K>^3875^ff^^ 
Tl^o C<7)3*>> flIB/\*;U^35, 36!*, ^^MlfrK-^BfR!] |1# 

^LT^^ei^AwagKLw&o 
is itriB/N*;u^37i*it^tNtfiiz-^0#^^#L> m^(D^-m^mw 
^mmm 8$, ^^tk>^38§^l-c^^«6ic#a RrtgicLr 

I*, 39~41|*MIBmfil^^;Sl4 l 15fc s cfelX^ji^18|C^ip-r 

HdfB^^i4, is, isnmife&f^M'Mt^ym™ 

20 H§)^Lr#ARrt§I^UTLN^o 

ttriB^rXiSffi20{*^^42$^Lr^^^6CD±§|J|C5ISLs if4 

2ic/\*;u^43^^^*ltln§o fHB/<;u^43i*^m*aa, static 
^^s, nmo)^mmttis n^u^^fDrnz^oMm^Qo 

25 m^ffelZLX^&o 

®<K 44ttttriB^x®ffi2oic-ss^^$iLfc'^->/U^\ M 
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5 E.mt&29^M%i*IM\zLTl^ 0 

ttl IS 7& ;S W 2 5 ~ 2 7 { t m f 4 6 ~ 4 8 $ if L T >y W 6 0 T SB 1 Z jg il 
U C;ft&#W46~48|cA;U?49~51 ;M:fl^$;h,Tt^6o C<7)5*>, 

^m&22&&w%&m4it-m\zm®w25^mA-mmizLTi^o 

'ikOmmmmz'S, 24£#®;5t£ftj39, 40<i:-gfl3^;aii26, 27 

^mx^mizLxi^ 0 

ccDjft, Sl*52l*, mB&;£^>:738fc£u;^32~34lcafc5iJ{c 
:fHf Lfc&;£ 7k 14, 15, lQ&*v*m6izm&'&s ItffB 

15 7K>^38|*|^^;fRr tlKLT 

53(*T;u=i-;u^ow^?^^A^«x>hb-^--t%7j*x^^i3<!: 
EUS^29i:a)^a)#i : 28|cilWfl*j|z^AL, LoctN;fifii^^m 

&&mmiz&m0®w&mi-&ft%<D*y*mmmt$&tfm 
mizbt^x. mf&tfmmx*wiwx'<-xtfziy,^i-.iztj:v > &m9to> 

ttMfrzm&ir&m* commas ^^j-mitmm^mm^^&m^ 
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•So 

it, rt»©=ilftft*i2tElfi7K>^20^**,c*i*HII|iEBl± 
O^JEIC^PEL, HI^S»#»3l-i?BlSI!l2jB«J2i±fcjB»Lr, SSEg 
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^LT, iff 5tB* Wife, 5 * ft, /^U^43$g|#Ls «Jby(=/^U^30*EB 

cnzjcfcaic-r^ TKriE-^bitt*A<«E$*ira[»jilJ2iT<7)««l(= 

&*TU «L»ICtt<b*fcttja<bLr^^ra6rt*±^^»«iU 
42lc#^^T**X;®S21^»-r-i, 0 C<Z>«5B 1*040) J:5T?fc<5o 

20 ^aa2i^«iu fr^mte=.mtmxo>&mmzmzmHtf& 
ffife&&to&oC.5Lx&m&<D~Mitmm2o%tf7.mw2-i^®ft 

ft. /n*;^43^f^c§ 0 
25 ItrlBffim^ihtta^^aew^ffitftJfiOT-e/^u^aTftllB^L, 

ii^^ffli9i^(7)^m?si8^iijs^>^38-v5iyaiL> mm\zm%zm 
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zo)yzR\t%5m(b)o)&?x\ ^<Dffimw=?i i£#i&u ■mmm.m 

15 mBk<m£$*ix s m$timmtfm±ir% 0 

fit, m^mjitsfci,^ /oiz?49%mft?&k. m^~mitm 
mtfumzHx® B n&&LT nwimizfeftL. ^^memizmm^co 

5[H(c) 

20 ^(flfHh /N*;U^30^P,^E(7)-^^j^m^^^6|*II^A$tl» 

zMmw46izmfrhxmfflW25^®ML.x®.®ztiz> 0 z<d^m 
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*<w$s tb&~Mitmm<D®Mi&f[zmzmtitfm±LTs musts 
o^r^cx, -gnbftjfta>*A£ffjtu ft^yic/^u^43SBB^u 

6ft(Dffiffl&<Z>-|Mbtt*£*tf42|Ci&£ % ^X;S«20^ 

•£<7)|$SL ffilS-IHttt*a)«l)B#l^lcS(E+L3!)<»^LT, Iil8^ 
25 £tftt&9flge$%#? 1 &. CCDtt3BI*S&6Eia>J:5-efc5o 
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#u «*K»*»ierta)«wji»«i4*ai*7K>^3B^isytt 

ttTflSftff9tt&j£l4&Jlll!g1£ffl39tt, *7H(«)0)J:d(-^4-fl|e 
10 ^^*P^^IS3i-c?E|#iS^Jii±(cijp^Lr, SSS!*-iHbitt*££ 
&L"C¥US*bU i40«tt^3b^^-«6rt(c»ffiJSicai 

15 tfcu ts«ia«!i9(Dasicftjtt"r«6o 

n a h- -c fe & m =. ^ ;u#m 6? lt?l^ ib ft ffi m m m 1 4 iz«f a 
u c*iA<a«aafti9a)atiBic^sri-So 

20 ^;K^->^^-iz^^r$i± > a«as«s90«ajzttai^#*-s5o 
l*>n4k «riBft»-^>r;u-f^r/a)ftjw, *f fflfc\fctftt*£SB6#!R 

25 
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Sufa^y*illifel7&, X^^IO^OFFL, Jt^Tn^iLL-cA 
15 *LT, Bfl?H}$&23£f#ffl&, A/u:?50£^i:, ttfryc:/<;u^4 

u &&mmm9te&ztmm8\zttmLx^&7kft&nmfr'D®}mBk< 
25 m&L$mTfz> 0 
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5 -r& 0 

*fc> ^ffl^G>^J§^22fcJ:U:m#?M^?S23, 24j5*j£;g*§25~2 
15 »«-ti-ricffTJ*«Sf-»l«LTll4«, <fr&%«16. 17, 19^3 
Lfc^ot, «6*<D«fc3l::*&S*B9£|I|J]R$, ^*$ft*|C0JIiifc» 

ffi^-c:t3te<,iiriaia>tt»3H*jifiLr^#«ia-r*itfAu. 

25 *ioH(4*«W0)»4a)*|fe»«l**L,ltrjfi©Jg3<7)5IJfe»Jlli: 
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5 ziommmmit, mmmz^-tzRi&mme, 6a£*t$u mmmm 

T*lt2-D&WO^Ztlib&m < g57, 58-eSgiIU ^^57, 58|C/\MU 

u -*0Rm®me^m , fe<DmmjLm%mfiL. mmmmms mix. 

me, eaomv-nLmft-fttTs \m%.-"&o)*v*rmmxm&mft 

z.%i& y w^\z%imzmtw.%*v*m^m^mw-tz>t. mio 
15 uKajcomix^i/^-ei*, -^(7>sf&^*i6id:«E>^^ii^s mm 

xit.m®meamizmALtznMnmmi4k&wmi±m9k%$iffi 

20 ^(-^10|H(b)(Dm2X7 L ^^l*, -^a>J5J^^«6T*l*mfi?W^ 
$l4<h#S;S14£ij39<t£fL>gU M^l^^g|0T-ex<^1 o£ON 

mmeaomm^-jLm^m^xm^itxi^o 
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fflf«c:tA<RrjiBT»&y, *o)&?\zir&z.b'r*. m%.iz&monMm 

15 mmz&&fr&nM&n&mm&fiB l mmztfTtiiitMLs mm&& 
iiu^t^mmm^^^itm^mmizt^%BM^mm-t^tit^m 

l J,^^mea)M^zmmLtziS^m^^3^z s j]n^±mt^LmaE. 

25 *LTL>So 
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mmnmm i 4, 1 s^mmt^mm^com^it. mm^-D^ 

14, l5«h;I^Uci:UXt 0 >K^;S, foBBs 'O-tfV, HUx 

> ^ (D S ;li H p p *;u 0) /\ ny >fc A it7km%m l^&Z ttfX* 

is. m ± m bk n e m t a) i ~ 8 m p a i z im i± rt m i c l -c ^ & „ 

25 ^^S^[CE^;^^-It^b^^12$, ^-(7)^#SJtJ^TOO~3 

rcicani&nrjtgKLW&o 

-'(b^Igl-g> e J;5lcUrLN-g)o 
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10 /h»|»fl:£BI*i<&. 

MIC, #»lK««teinE»i*«BKi:LT* »*-eS±A>o^b^«ilc 

15 Lfrtu *y*»ea>inE#RfcLT, iHfflO)»iE7K>^29€ttfflu 
Ltc^oT. *trlBi£E#\ iHBWtt»0>**»6|zJfc'<WE5ftAfl5 

25 B$$JaT(C|^B^-r§o 
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Ls^Mmnikm^Qommiznmt^o 
^j\s^>%fy~\zftft$it,fammty9<Dmmizm®izttm$-&& 0 

15 ommte&TSmwizfy-fr^m&te-v^^i&m&n*^ ft»fctt 
ztotzft. m%zO)j*v*&o)£oiz, w.mm.m9omm tmmco*v*r 
^mmti:M^(Dm^xt,mmm^mi-^zttj:<mmizn?i^o 

m\z^x. -o^)7K(Dm%^miz^-oX7Km^^ j pmmiS7.i)m±Ls 
*<D%Mfimmmm9o>mwiZ}% »u %L<\tmmmmz&i>mm 

m®l9mwZ®MLX > *y*&V^*v*A*7<Dm®lztj;Z>mtitffo 

'So 

25 zn&otmMMmmisteisLPknm^ttffimizit^ $h*0/jn£in 
i*mfrztfxwm<D*$ts:famiz&it-?&tf. mmmmo &~>\zmt 
-Mitmm\z&'ox*v*m6pi&i}uj±-f&R.j3Tx\t, ftriBJSJ&i* 
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ill ii "3" -So 

*v*m\zit'< > &mm>fa9<nmw\zm®fr'D-ffix*mfg(»*y$-8i 

•So 

mmmm^^znt^mm^um^tn^x^^M^^^A 

25 

m m x* & s? tsL*v*r& m *>*i%> 0 
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UMiilt lim<0J:5U:&<b:ii*<ba*a>*&SM::J:o 

WIS*50**»jilZ«fc*«*^^ra>ttWttl4»19Ha3*lXJR2 
10 08(5*9^4. 

15 "T§o &*S, HHT?f*ttttJMS90%B*fl>tfm*£i±:L-Cl*£. 

£«S!.3!i«s jaBH#-H^^*l=:J;*«8!Ea»*i:ltl!l!Lfc 

20 KHB^««**7fc, X-f^10£OFFU flUf^l 

itLT/*;U?50*U#«^ l»K:zift<btt**<#E£*u TiufE?L>S 

-r* 0 ^<D«3Eii^i5ia(o)<7)«fc3T*.feSo 

cot, /<;u^45*M#u«fflll<Z)m#K»*i8*#iiiatt«3 

#! ! 42^P,^X;gti21^^lNTl|X#-r^)o 
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^LTtmmy&Q&m® L&m'ik. e.Htk>729£^±l/\*;u?*3o 
15 % mz%4(Dmmwmhnmir^m^n^\zn-(j)m^m^x^ 

20 ^^mLXi^o 

25 u -^jco^.jtmmexpjj^fDfis.mx.m^mnu mm^m^. mm. 
m m m e x « m l f= ® a? k » m 1 4 a> h. m s tt 3 9 « £ & js *§ 6 a 

^*£i&U RJ5s6^fl|6a-ciK[|BJEt6m»6<Z)d!aa*3lfTU ;§ 
«6, 6«0>|B|7?-xS^-r6l4-C, •3fe'-StG>/v*»3l«SSIfT 
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aau ieia»«i8fl)TT?7.'r«5/9 i io*oNL,-^;u>r*>*atoa 

JSl 4£#® JS14*i|39£:**USU fiBiJIittiOTWyf 1 0£ON 

25 ffl«ci:A<Rr«iT?fty, ^Ocfcaic-r^ct-^, tt*.(*£jHa>ttff*itflL 
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